L-Arginine effects on blood pressure and renal function of intrauterine restricted rats.
We have previously demonstrated that 3-month-old rats submitted to 50% intrauterine food restriction showed a decreased number of nephrons with increased glomerular diameter, a fact that suggests compensatory hypertrophy. In the present study, we extended the investigation and performed serial blood pressure measurements and renal function evaluation in 8- and 12-week-old rats submitted to 50% intrauterine food restriction (groups R8 and R12) and in age-matched control rats (groups C8 and C12). After weaning, six to eight animals from each group received oral supplements of 2% L-arginine ( L-arg) solution for 4 or 8 weeks (groups CA8, CA12, RA8, RA12). Our findings showed that mean blood pressure (MBP), which was significantly increased from 8 weeks on in R rats, markedly decreased after L-arg supplementation. In control animals, no alterations in MBP were observed with L-arg. Proteinuria was within normal limits in all groups studied but L-arg caused a significant decrease in this parameter in both the RA8 and RA12 groups. Glomerular filtration rate (GFR, ml/min per kg) was significantly decreased in the C8 control group (3.75+/-0.12) and in both restricted groups R8 and R12, (2.47+/-0.13 and 3.76+/-0.16, respectively) compared with the C12 group (6.09+/-0.31; P<0.05 for all comparisons). L-Arg caused an increase in GFR only in the younger groups, C8 and R8. In a separate set of experiments, acetylcholine (ACh)-induced relaxation was examined in mesenteric arteries. The R12 group showed a significant impairment of the response to ACh, which returned to normal values after L-arg supplementation. Urinary excretion of NO(x) (NO3- + NO2-) was significantly decreased in 8- and 12-week-old food-restricted rats relative to control rats. Our data indicate that, besides the known decrease in absolute nephron number, disturbances in the production/sensitivity to the L-arg-nitric oxide system may contribute to the early appearance of hypertension in the offspring of mothers submitted to significant food restriction.